In England and Wales planning regulations require local governments to treat waste near its 11 source. This policy principle alongside regional self-sufficiency and the logistical advantages of 12 minimising distances for waste treatment mean that waste incinerators have been built close 13 to, or even within urban conurbations. There is a clear policy need to balance the benefits of 14 EfW against the negative externalities experienced by local residents in a European context. 15 This study uses the Hedonic Pricing Method to estimate the monetary value of impacts 16 associated with three incinerators. Once operational, the impact of the incinerators on local 17 house prices ranged from approximately 0.4% to 1.3% of the mean house price for the 18 respective areas. Each of the incinerators studied had been sited on previously industrialised 19 land to minimise overall impact. To an extent this was achieved and results support the 20 effectiveness of spatial planning strategies to reduce the impact on residents. However, 21 negative impacts occurred in areas further afield from the incinerator, suggesting that more can 22 be done to minimise the impacts of incinerators. 23 
Introduction

29
The waste hierarchy is the rationale that underpins most European waste legislation, such as 30 the European Waste Framework Directive 2008/98/EC (EU, 2008) . The hierarchy is based on the 31 principle that prevention of waste is the most desirable form of waste management and 32 disposal of waste in landfill without energy recovery is the least. There are a range of other 33 management options between these polar opposites, such as incineration with energy 34 recovery, also known as Energy from Waste (EfW). When waste avoidance and recycling 35 opportunities are unfeasible EfW is the next best alternative and certainly preferable to landfill. 36 37 In England and Wales compliance with European legislation has driven significant investment in 38 waste management facilities that offer alternatives to landfill (Defra, 2014) . In addition to the 39 30 incinerators currently operating in England and Wales (Defra, 2013), over 100 new 40 incinerators are in the proposal or planning stage (UKWIN, 2015) . Two major guiding principles 41 of waste management strategy in England and Wales are that facilities should be located such 42 that: waste is managed or treated as close as possible to its source; and that the environmental 43 or social impacts of a waste management facility should be minimised (DCLG, 2015) . These two 44 principles have the potential to conflict, given that those who create waste are those that must 45 be protected from the impacts of waste management. To meet this research need, this paper uses the HPM to quantify the impact of three EfW 74 incinerators in England. In particular, the study focuses on the effect that these waste 75 management sites have on property prices at three development stages: planning, construction 76 and operational. The analysis processes over 55,000 transactions over a 20 year period. To the 77 authors' knowledge this is the first European study on incinerator negative externalities that 78 adopts a HPM approach using such a large volume of data. Although this study focuses on sites 79 in England, the results have relevance to other countries with duties to comply with EU Waste 80 Regulations. This study also has international relevance, offering another comparison 81 measurement of the cost of the negative externalities of incinerators, as well as an analysis of 82 whether spatial planning provides a useful option for waste management. 94 which, owing to the intrinsic toxic characteristics of the waste are expected to generate 95 stronger negative impacts on local properties relative to municipal and/or industrial waste 96 processing sites. This study focuses entirely on municipal waste sites, which are more common, 97 and as such the impact of the disposal of toxic waste is outside the scope of this paper. adopted an approach similar to the repeat sales method (OECD, 2013), only considering houses 127 that sold twice during the period: once before the facility was operational and once after. The 128 results show that houses around two of three incinerators (Kirklees and Chineham plants) 129 experienced an increase in price after the facility became operative. Property values within 1.2 130 km from Marchwood incinerator, the largest and most visually intrusive of the facilities 131 examined by the study, were found to be lower after the facility became operative. However, 132 none of these results were statistically significant (=0.05). Thus, all three incinerators were 133 found to have no effect on local house prices. Again, these results must be treated with caution. The repeat sales approach has some 136 limitations. Houses that sell twice during a given period could have some intrinsic 137 characteristics that differentiate them from houses that were only sold once (for instance, for 138 refurbishment), leading to a sample selection bias. Secondly, this technique significantly 139 decreases the number of available observations, thus reducing the robustness of the analysis. 140 The study researched house prices differentials associated with the proximity to an incinerator (Table 1) to assess the negative externalities within each of these phases. planning and construction phase all the statistically significant coefficients were positively 226 signed, suggesting that the incinerator had a positive impact on house prices ( With the exception of Allington the results show a number of significant positive coefficients, 263 which suggests the planning, construction and/or operation of the incinerator increased the 264 14 value of houses within a specified distance of incinerators. There is nothing in our models that 265 can explain why house prices would increase as a result of the construction of an incinerator. 266 We can hypothesise that the increase in house prices could be associated with there being less 267 impact than local people expected. Thus the housing market response is positive after 268 construction or operation begins. However, it may also be possible that there are some 269 explanatory variables missing from the models, such as impact on employment. The highest per house impact is found in Allington and aggregated over all transactions 299 provides the largest negative impact from the three incinerators ( It should be noted that this study did not analyse the benefits of waste incineration, nor did it 373 assess the negative impacts of alternative sites that could have been used for the four 374 incinerators considered. In this way we have valued negative externalities, rather than 375 determine the net social costs of these incinerators. The results show a number of significant positive coefficients, which suggests some incinerators 396 have increased the value of houses within a specified distance. There is nothing in our models 397 that can explain why house prices would increase as a result of the construction of an 398 incinerator and so this study focuses on the significant negative impact. The cause of the 399 positive coefficients was hypothesised to be where impacts were less severe than expected, 400 causing prices to increase. This represents grounds for further research. 
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